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FORD LABORATORY TEST METHOD BU 017-01

NONDESTRUCTIVE INSPECTION (NDI) OF ADHESIVE BONDS

Application

This procedure is used to locate unbonded regions in adhesively bonded plastic assemblies including
fiber-reinforced composite assemblies.

Apparatus and Materials Required

Bond Tester
Automation Industries model S-2B Sondicator or equivalent, including:

. Battery chargetr/eliminator and/or

. Rechargeable battery,

. 25 kHz two-transducer/alarm probe,
. Instruction manual.

Reference Specimens
Three adhesively bonded lap-joints are required. They must be made of the same type of
adhesive and material as the assemblies to be inspected. Each must have minimum bond
dimensions of 25 x 150 mm and the panel size must be larger than 150 x 150 mm.

Two of these reference specimens must have bonds of known acceptable bond integrity
(selected according to the procedure described in Appendix A).

1. One should be kept with the instrument for hourly use as a reference or "calibration
standard".
2. The other should be retained as a "primary standard" and kept in a protected place for

daily comparison to the first, in order to detect unequal bond degradation of either
reference specimen.

The third reference specimen must contain an unbonded area about 25 x 25 mm.

Refer to Appendix A for information on the preparation, selection and certification of adhesive
bond NDI reference specimens.

Date Action Revisions
2000 11 13 Revised Editorial — no technical change A. Cockman
1992 08 10
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Conditioning and Test Conditions

All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/-
2 °C and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same
conditions unless otherwise specified.

Procedure
1. Connect the 25 kHz dual transducer/alarm probe to the instrument.
2. Insert a charged battery pack or battery eliminator/charger in the compartment located on the

side of the instrument. Lock it in place.
3. Turn power on and select "PHASE + AMPTD" as the alarm mode.

Note: The BTRY indicator indicates a fully charged battery when the needle deflects fully to the
right (white area). As the battery discharges, the needle will begin to drop, indicating that
inspection time is becoming limited. To provide maximum instrument stability and battery life,
the instrument's power supply is programmed to automatically turn the instrument off at a
predetermined state of battery discharge. At this time, the BTRY indicator needle drops to the
center portion of the scale. The battery pack will rejuvenate itself to a degree, when line voltage
is not available for recharging, if the instrument is switched off for approximately 15 or 20
minutes, possibly allowing the operator to finish a test.

Battery Recharging
To recharge the battery, proceed as follows:

(8 Interconnect the battery eliminator/charger and the battery pack. Use the charging
cable supplied. The cable is coded for proper interconnection.

(b)  Connect the charger to a 115 volt AC, 60 Hz source using the power cable supplied
with the instrument.

(©) Momentarily press the small red button at the rear of the charger to start the
charging cycle.

When the battery has reached essentially full charge, the red light-emitting diode (LED) on
the rear of the charger will light, indicating that the charging power has been reduced to
trickle charge. The charger will remain in this mode until AC power is disconnected.
Approximately 10 hours are required to bring the battery to full charge. A full charge can
provide up to eight hours of operation.

To check for adequate battery charge, press the red button at the rear of the charger, and
then release. If the red LED does not go off when the button is released, the battery has
accumulated a full charge.
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CAUTION

DO NOT USE ANY OTHER MEANS OF CHARGING THE BATTERY THAN THE
BATTERY ELIMINATOR/CHARGER SUPPLIED. THIS CHARGER IS DESIGNED TO
RECHARGE THE BATTERY ACCORDING TO THE BATTERY MANUFACTURER'S
RECOMMENDED SPECIFICATIONS. THE USE OF ANY OTHER TYPE OF CHARGER
MAY DAMAGE THE BATTERY PACK.

4, Allow the instrument to equilibrate to ambient temperature which must be above 5 °C.

5. All materials to be inspected or used as reference specimens must be clean and free of loose
dirt, paint flakes, heavy grease or oil buildup, and other detrimental residues.

6. Adjust the warmed-up instrument according to the following operating instructions:

(a) Place the probe down firmly over a known good area on the hourly reference or calibration
standard. A probe hold-down force of approximately 9.8 N is recommended. The
transducer contacts should be at least 6 mm in from the bond edge. Set the AMPLITUDE
potentiometer to 250 and the PHASE potentiometer to zero. Then rotate the phase
potentiometer clockwise (CW) and observe as the phase meter peaks in deflection to the
right and then falls back to the left. Continue rotating the PHASE potentiometer CW until
it reaches the maximum stop, while counting the number, N, of full peaks observed on the
phase meter. Then rotate the PHASE potentiometer counterclockwise (CCW) until it
again reaches its minimum stop at zero. Now, rotate the PHASE potentiometer CW again
until N-2 peaks on the phase meter have been observed and passed. Continue rotating
the PHASE potentiometer CW, slowly approaching the N-1 peak, until a phase meter
reading of 0.6 is attained on the ascending side of the next-to- the-last peak. Readjust the
AMPLITUDE potentiometer to obtain an amplitude meter reading of 0.7. Because these
controls interact to a degree, continue readjusting them alternately until the meters read
the prescribed values.

Note: A fixed location on the bond of both the hourly and daily reference specimens, and a
fixed orientation of the transducer probe, should be identified (marked) and used for each
referencing, or calibrating operation, in order to insure reproducible results.

(b) The alarm level is set while the transducer probe is held down firmly over the identified
area on the hourly reference specimen. Turn the alarm switch ON. Rotate the ALARM
LEVEL potentiometer clockwise until the alarm is activated. Then rotate the ALARM
LEVEL knob CCW until the alarm turns off. Set the ALARM LEVEL knob two numbered
scale divisions CCW from this point; i.e., if the alarm turns off when knob points to 7,
setting for testing then is 5.

(c) Check the alarm to ascertain that it is activated by a known unbond about 25 x 25 mm in
size.
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